INTRODUCTION
The donation of blood or bone marrow from a donor is an essential prerequisite of allogeneic transplantation [1, 2] . Although major physical complications in hematopoietic stem cell (HSC) donors are uncommon [3, 4] , the psychosocial implications remain relatively unknown.
To safeguard against conflict of interest, the World Marrow Donor Association recommends donors be evaluated independently from their recipient's treating physician [5] . However, some studies have found that more than 80% of related donors are managed by their recipient's primary physician [6, 7] . There are also concerns about the inherent conflict of interest of parents who give consent by proxy for pediatric donors [8] .
Although bone marrow and peripheral blood stem cell (PBSC) donors can experience physical symptoms, including pain, fatigue, and nausea [3, [9] [10] [11] [12] [13] [14] [15] , they have also reported a strong sense of guilt, disappointment, and depression, particularly if death or disease relapse occurs in the recipient [10, 13, 16, 17] . Compared with nondonor siblings, adolescent sibling donors have lower self-esteem, increased anxiety [18] , and behavioral problems, particularly during the treatment period [19] .
A comprehensive understanding of the range of emotional and psychosocial issues HSC donors may experience is needed to facilitate voluntary and informed decision making and to ensure their concerns are addressed. Qualitative research can provide rich narrative data and insight into donor experiences and perspectives. Thematic synthesis of multiple qualitative studies is used to develop a comprehensive conceptual framework to capture the full range and diversity of views, beliefs, and experiences reported in primary studies. Also, this can provide broader knowledge about donor perspectives spanning different times and cultural and healthcare contexts. This study aims to synthesize published qualitative studies on the motivations and perspectives of bone marrow and PBSC donors to inform ways to protect donor satisfaction and outcomes.
METHODS

Selection Criteria
Qualitative studies exploring the motivations and experiences of related and unrelated bone marrow and PBSC donors were included. Basic science, epidemiological studies, and nonprimary research articles such as editorials, reviews. and commentaries were excluded. Quantitative survey studies were excluded. Non-English articles were excluded because of lack of resources for translation and uncertainty regarding applicability.
Data Sources and Searches
Medical subject headings terms and text words for bone marrow and PBSC transplantation were combined with terms and text words for quality of life, social and psychological concepts, and qualitative research terms. (Table S1 ) The searches were in MEDLINE, Embase, PsycINFO and CINAHL to November 13, 2012 . Google Scholar and reference lists of relevant studies, reviews, and ethics commentaries were searched. Titles and abstracts were screened, and full texts for potentially relevant studies were assessed for eligibility.
Data Extraction and Quality Assessment
We used the consolidated criteria for reporting qualitative research (COREQ) framework to assess the explicitness and comprehensiveness of the reporting in each included study [20] . The framework included criteria specific to the research team, study methods, context of the study, analysis, and interpretations [20] . This provides contextual details for readers to assess the transferability and trustworthiness of each study to their own setting. Two reviewers (M.G., A.R.) independently assessed each study using this framework, and any disagreements were resolved by discussion.
Data Analysis
Thematic synthesis was used to synthesize the findings of the included studies [21] . For each study, all participant quotations and text under the "results/findings" or "conclusion/discussion" section were extracted and entered verbatim into HyperRESEARCH software (version 3.0.3, ResearchWare, Inc. Randolph, MA) for storing, coding, and searching qualitative data.
Using the software, one of us (M.G.) reviewed each article line-by-line and coded text into concepts that were derived from the data and defined. The concepts were related to donor motivations, beliefs, and experiences. For each primary study, all text focusing on the motivations, experiences, and perspectives of the donors were coded. Subsequent articles were analyzed similarly, and we translated concepts across studies by adding coded text to existing concepts or creating a new concept when necessary. Similar concepts were grouped into themes. The preliminary themes were discussed among the research to ensure themes captured the full range of data reported in the primary studies. Relationships between themes were examined and mapped to develop a new analytical framework that would extend findings offered by the primary studies.
RESULTS
Literature Search
Our search yielded 1223 articles; 1193 articles did not meet the inclusion criteria and were excluded. We included 30 articles involving 1552 bone marrow and PBSC donors ( Figure 1 ). The study characteristics are provided in Table 1 . In-depth or semistructured face-to-face interviews, phone interviews, and open-ended surveys were used to collect data. Participants were either related (parent, sibling) or unrelated (via the donor registry). The studies were conducted in the United States, United Kingdom, Taiwan, Brazil, Hong Kong, Australia, Canada, France, Germany, and the Netherlands.
Comprehensiveness of Reporting
The comprehensiveness of reporting was variable. Studies reported details on 3 to 20 of 26 items included in the framework for assessing the reporting of qualitative studies ( Table 2 ). Of the 26 articles that could be assessed using COREQ, 19 specified the participant selection study. Twentyone studies reported the questions or topic guides used, 2 studies reported the use of software to code the data, and 20 studies provided participant quotations.
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Synthesis
We identified 6 themes: decision to donate (including subthemes of saving life, family loyalty, building a positive identity, religious conviction, social pressure and obligation, and fear of invasive procedures), mental preparedness, burden of responsibility, feeling neglected, strengthened relationships, and personal sense of achievement. Illustrative quotations for each theme are provided in Table 3 . A thematic analytical schema of the relationship between themes is shown in Figure 2 .
Decisions to Donate
Saving life
The participants viewed bone marrow and PBSC donation as a chance to save someone's life [22] [23] [24] [25] [26] [27] [28] [29] . They believed donation was a way of giving back to the community, which was sometimes described as a way of reinvesting their good health to others [25, 29] . For some, the decision to donate felt "natural" [24(p1362)] and was viewed as a "special" opportunity to show kindness and help another person [27(p7) ]. Sibling donors felt compelled by moral duty to save their sibling's life [23] . Media awareness often prompted decisions to donate among nonrelated donors [29] . Despite being willing to donate, a few donors needed reassurance that their risk was minimal before proceeding with donation [22] .
Family loyalty
Family donors, particularly those who were identified as a good match, believed the survival of their loved one depended on their bone marrow or PBSC donation. Donors strongly believed it was their responsibility to donate, and this often abated concerns about risks and potential complications. For some family donors, the decision to donate was difficult and distressing, but this would not compare with the devastation of losing a loved one [16, 24, 28, [30] [31] [32] [33] [34] [35] [36] [37] .
Religious conviction
Among both related and unrelated donors, religious beliefs were cited as a major influence in deciding to donate [22, 25, 29, 31] . Donation was perceived as an opportunity and privilege to demonstrate charity and kindness towards others [22, 25, 29] . One donor believed he was chosen by God to help his sibling [31] . Another donor speculated that his donation was a way of repaying God for saving his own life [25] .
Building a positive identity
For some unrelated donors, donation was seen as a way to reinforce or foster a positive identity. Several donors believed donation would enable them to gain a sense of achievement and pride [25, 29] . One donor decided to donate to make his life "more meaningful" [37(p319) ]. Another donor believed the act of donation validated personal ideals, such as selfconfidence [25] . One donor wanted to "differentiate" himself from other people and satisfy his ego, stating that one could "out-bone-marrow-donation" others [25(p291)].
Fear of invasive procedures
Although donors wanted to donate, their enthusiasm was somewhat quelled by fear of medical procedures. Common to both bone marrow and PBSC donors was the fear of pain [22, 24, 28, 30, 32, 38, 39] . Bone marrow donors were particularly anxious about the possibility of dying during the procedure [31] [32] [33] or becoming paralyzed [31] . PBSC donors expressed particular concerns about the unknown side effects of granulocyte colony-stimulating factor (G-CSF) [16, 24, 28] and the needles used during the donation procedure [28, 39] . Donors valued information and reassurances from the transplantation team or specialists [24, 39] . On the other hand, negative stories from friends about donation [30] and media reports of hospital blunders caused some donors to doubt the safety of the donation procedure [22] .
Social pressure and obligation
Some donors felt encouraged and supported by their family or friends in their decision to donate. Also, previous donors were seen as positive role models [22, 37] . Some child and adolescent sibling donors perceived their family and friends to be coercive, and a few believed they had no choice and felt "violated" or "conned" into donating [31,32(p226) ,33(p244), 38, 40, 41] . Other donors felt frustrated when they believed family or friends were unduly concerned about the risks and discouraged donation [22, 31, 37, 42] . Specifically in the Chinese population, some donors stated that their parents believed bone marrow donation was detrimental to the donor's health and would be a threat to "good family fortune" [33(p22)]. A parent of one donor reportedly threatened suicide if the donation proceeded [22] .
Mental Preparedness Pervasive pain
Some bone marrow donors believed they were unprepared for the severity or duration of pain after donation [22, 28, 30] . They found it took longer than anticipated to recover, resume normal activities, and regain their ability to work [12, 22, 24, 30, 35, 37] . The nature and severity of pain was quite intense for some donors, with one donor perceiving it worse than childbirth [30] and another saying it was difficult to relieve the pain entirely [22] . Donors wanted more information about the potential severity of pain so they could better emotionally prepare themselves to cope with the pain. In one study, several donors found their expectations of the donation was vastly different from what they experienced (ie, more pain), citing poor communication between the transplantation center and the hospital as a reason [22] . Some bone marrow donors were reluctant to donate again because of the associated pain [22, 36] . For PBSC donors, the G-CSF injections were painful, and some experienced unusual sensations or headaches [23, 28] . One PBSC donor did not anticipate the bone pain experienced from the G-CSF injections and became quite distressed [24] .
Intense disappointment over recipient death
If the recipient died, both related and unrelated donors felt deeply disappointed and unable to come to terms with the death [22, 27, 30, 32, 40, 43] . Donors expressed there should be more information that marrow "was no guarantee" [24,27,30(p697) , 32, 40] , although a few acknowledged their expectations for success were unrealistic [27] . Unrelated donors were sometimes surprised by how disappointed and emotional they felt if they learned their recipient had died [22, 27, 43] . One donor found it difficult knowing that her recipient died and indicated for future donations she would rather not know her recipient's outcome [43] .
Exceeding expectations
Although bone marrow donors were initially concerned about postoperative pain, several believed their donation experience was better than anticipated. They experienced minimal pain or complications and often resumed normal activities shortly after their operation [30] [31] [32] 37] . In one PBSC study, donors experienced no pain during the apheresis procedure [23] .
Valuing recipient gains
Donors were grateful if the donation was successful or improved their recipient's quality of life [30, 35, 39, 43] . One donor believed the transplantation had changed their brother into a more confident and outgoing person and was happy that was the way people remembered him before he died [30] . Several donors felt comforted that the transplantation extended their recipient's life and also helped the recipient to feel "a little better" [30(p698), 39, 43] .
Burden of Responsibility
Striving to be a quality donor
Once donors were notified they were an HLA match, they believed it was their responsibility to be vigilant about maintaining their health before the procedure. Donors became focused on their own health status and were worried about the possibility of becoming unable to donate due to illness or unexpected death [30] . Some donors changed their lifestyle, believing it could maximize the transplantation outcomes for their recipient. Specific lifestyle modifications included having a healthy diet, ceasing smoking, or engaging in more exercise [23, 24, 28, 30, 43, 44] .
Unresolved guilt
Some donors believed they were the only hope for their recipient's survival [31, 34, 35, 38] and held themselves accountable for adverse outcomes. They were often anxious after donating, worried about treatment failure [24, 28] . Donors harbored guilt and self-blame if the recipient had complications or died. They often questioned why the treatment failed. Some believed they gave inadequate stem cells [16, 23, 24, 30, 32, 35, 39, [43] [44] [45] [46] . Some donors coped with the overwhelming guilt by talking to medical staff or other bereaved donors and by gaining an understanding and reassurance that treatment outcome depends on the recipient's medical condition and circumstances beyond the donor's control [30, 32, 40, 43] .
Exacerbated grief
Unrelated donors were often surprised at how emotionally invested they became in their recipient, which intensified their grief. Although donors conceded it was difficult receiving bad news, they preferred knowing their recipient's outcome [24, 27, 45] . Some donors wished they had more contact with their recipient or knew more information surrounding their recipient's death to help the donors cope with their grief [43, 45] . Some donors dealt with their emotions by talking with medical staff or other bereaved donors [43] . For others, their anguish was consuming and they felt unable to "get on with life" [30(p698) ].
Feeling Neglected
Medical dismissiveness
Some donors believed they needed better information and follow-up support from medical staff. In particular, donors wanted more information about the surgical procedure, the possible impact to their physical health, and how much time they needed off work [16, 22, 30] . Young school-aged donors believed they had little or no opportunity to ask questions [33, 34] . One bone marrow donor felt "deceived" because he or she had not known general anesthesia was required [22(p38) ]. One PBSC donor became upset and fearful, stating he or she was not told about needing a bone marrow puncture [16] . Some donors felt "neglected" or "treated like a number" [24(p1364) ]. They wanted extra emotional support from hospital staff, specifically psychological support after adverse recipient outcomes or death [24, 30, 32, 38] . They also believed postdonation follow-up was important. Bone marrow donors wanted to be reassured about their recovery [22, 30] , and PBSC donors needed reassurance regarding the concerns they had about G-CSF after donation [16, 23] . Donors, particularly school-aged children and adolescents, often felt overwhelmed by the medical language used in discussion about the donation and expressed the need to be treated as an individual and to be involved in the decisionmaking process [33, 34, 38] .
Family inattention
Several donors believed they lacked support from their families. In particular, sibling donors from most studies often felt neglected, abandoned, and alone after the donation. They believed all the attention was immediately refocused on their sick sibling after they had donated and were angry and resentful about being ignored by their parents [33, 34, 40, 41] . One donor believed her already strained relationship with her father was the reason he was unsupportive during her donation [28] . Another donor felt expected to support other family members, whereas her own needs were dismissed [24] .
Strengthened Relationships Stronger family ties
For several sibling donors, the donation experience strengthened relationships within the family, particularly between the donor and the recipient. Many donors believed their relationship with their sibling had improved [24, 28, 30, 32, 39] . However, some sibling donors believed their relationship with the recipient did not improve after donation and prior conflicts still remained [24] . For one donor, the donorerecipient relationship worsened after donation; he was resentful for having donated, because his "sacrifice" [46(p10)] exacerbated the intense rivalry and animosity he had toward his twin brother [46] . Another donor was angry at her family: distressed that her parents did not give her a choice and angry that her brother required her to donate [41] .
Establishing blood bonds
Unrelated donors were curious about their recipient; they often wanted to know their recipient's personality, characteristics, and health status [22, 27] . Some donors often thought about their recipient and wondered if they shared traits beyond their HLA match (such as having a similar personality) [27] . Some donors' emotional connection with their recipient was quite salient [23, 27, 30, 43] . A couple of donors likened the experience to "childbirth," [27(p27),60(p23)] believing they gave new life to their recipient [23, 27] . One donor felt so emotionally connected to the recipient he or she believed their persona had fused into "a single person" [23(p61) ]. The emotional bond was prominent among some unrelated donors, who believed the recipient became like a family member to them. indicates not stated or not applicable; BM, bone marrow; grounded theory, theories are grounded in the empirical data and built up inductively through a process of careful analysis and comparisons; constant comparative method, concepts derived from data are abstracted into categories, noting relationship patterns and grouping categories accordingly; content analysis, systematic ideas are sequentially and categorically analyzed; thematic content, concepts and theories are inductively derived from the data; 6-stage thematic approach, concepts and themes are preliminarily generated from the data and subsequently revised; hermeneutics, examination of the way people develop interpretations of their life in relation to their life experiences; phenomenology, to study peoples' understanding and interpretations of their experiences in their own terms and emphasizing these as explanations for their actions. 
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* References 27-30 were not included because COREQ is not used for survey studies. y Case study or self-reflection. z Selection of information-rich participants to allow in-depth analysis relevant to the research question (eg, to include a range of demographic or clinical characteristics).
x Recruitment of participants ceases when no new themes or concepts are raised. k Involvement of multiple researchers to minimize "excessive" bias from an individual researcher. [G]oing through this you will hear all different things from other people. I heard it was very painful, that you wouldn't be able to walk for a month. You know, really quite a few people went on and on. I heard it (the bandage) was huge, and they come in and they rip it off, and you won't be able to sit down for a week. And I was thinking, you know, 'Can they ease off it?'" [30(p697)] "I thought it was just one surgery. I thought of an operation on the spine, that I could not walk anymore." [31(p916)] "I thought that you might have died through it. I didn't know that you could make more bone marrow and stuff. I was pretty wrapped up in that it was a life and death procedure so I didn't really think about asking anyone. I should have been told a lot more about the operation. I didn't feel very prepared." [32(p227)] "The news was wrapped in much uncertainty and all I knew was that many needle sticks lay ahead of me, a fact that did not please me at all." [34(p92)] Social pressure and obligation "I had to go against my husband, who did not want me to donate. I wish it had been someone else" [31(p917)] "I thought of not donating, but what would I tell my mother? My friends also advised me: your brother needs you. then I had no escape." [31(p916)] "One of my relatives said someone who donated his bone marrow had become mentally retarded. I was thought to be a fool by proceeding with the donation." [22(p33)] "Many people had discouraged me. They said the backbone was very important. It would cause such problems as a difficult birth. Moreover, they said the general anaesthesia was a dangerous procedure, which the doctor also agreed with. My mama, of course, was discontent. But, finally, I followed my will. I could not stay here without doing anything if I knew a patient was about to die." [22(p33) ] "I wasn't spoken to about this. My dad came to me and said 'You're doing this.' It wasn't my choice." [40(p95) ] "I felt like I was the one being violated" and "I felt like I was the target." [33(p244)] "I was brought into the hospital against my will and they did this to me and I didn't like it. I think people need to realize that there are other people involved other than the person that's sick." [41(p86)] Mental preparedness
Pervasive pain "One woman described her pain as worse than her experiences with four childbirths. Those donors who had more pain than they expected stressed that they were not adequately prepared for the severity of pain or for its duration. They also stated that more information on potential pain should be provided during the initial evaluation process." [30(p696)] A child who was facing a second bone marrow donation to a sibling described feelings about the relapse of the sibling: "I felt a little worried because I didn't really want to [donate] again," with the worst part about donation being 'pain'." [36(p99)] "It was very painful. I felt deadly pain. I had never experienced that sort of pain. I must admit that my health was poor. I vomited for two days. I vomited whenever I drank water and ate something. I kept losing consciousness. The wound site was very hard and painful. The pain lasted for one week. I felt the doctor should do more investigations before I was discharged." [22(p37) "I felt that way. I feel maybe if they had found somebody else, they'd have had a better chance. I feel guilt, and then I don't. (I did everything I could.) . But as you say, it is an unrealistic feeling, but I still feel it" [43(p167)] "I eventually had to deal with the psychotrauma of a failed bone marrow transplantation. I wasn't prepared for how bad this could be. I know it's not true that I failed, but in my gut I still feel like a failure." [30(p696) ] "I knew that I was the last chance and knowing that it didn't work, I felt guilty. Now I know I should never of felt that way, but people didn't discuss it afterwards and make me really understand that I shouldn't feel that way. It was something that built up and nobody probably even realized that I felt that way." [32(p228)] Exacerbated grief ".almost universally donors felt some grief at hearing that the recipient had passed away. In the in-depth interviews, all but one of the donors whose recipients died expressed some sense of grief. " [43(p167)] " I had tears, I had difficulty talking at that point . Just wondering why something like that happened to him." [43(p168) ] Almost a year after their siblings' death, some donors reported limited control over their feelings and an inability to "get on with life." [30(p698)] "I was terribly upset at the news." and "I felt I had lost someone I knew." [45(p44)] "It was my deepest hope to help the boy. (.) I wished he would win the battle. When I got the news of his death I was very, very sad. My wife even cried." [27(p8)] Feeling neglected Medical dismissiveness "I believe that there is not enough education about the donation of bone marrow comparatively.. Initially I thought I had been deceived when I found out that the procedure of general anaesthesia and period of hospitalisation lasted for two or three days." [22(p38)] "I had this talk with the physician and some blood samples were drawn. 'You will also have a bone marrow puncture'. What? 'Didn't you know?' No, I was really upset and frightened. Nobody told me about it before; the nurses didn't tell me anything." [16(p171) ] "Put the transplantation procedure into human words. Put it in terms so that we can understand it." [33(p246)] "Maybe a phone call from a doctor or a nurse one to two weeks later and four weeks later. After all, the automobile service representative calls me to check to see if I'm happy with their work." [30(p696)] Siblings expressed a need for health professionals to show that they care for them. Being treated as an individual with their own needs and concerns rather than ''just a number'' was important to siblings. [38(p3)] "I hoped for something from the hospital they wanted me to be on the other side of the country in a couple of days and then it was like 'thank you very much'. I felt treated like a number." [24(p1364)] Family inattention "I felt kind of sad that not many people were visiting me." [40(p96) ] "I think there should be somebody so they don't feel lonely or feel like they're not needed anymore. Make sure they don't feel alone." [40(p96) ] "I felt that they thought my sister was more important than me, and that made me mad." [40(p98) ] "Although you may want to spend all your time with the patient, you need to remember that you have another child." [41(p86) ] "Subsequently, my parents disclosed that not having to worry about me made it easier for them to focus on my brother." [34(p92)]
(continued on next page)
Personal Sense of Achievement Satisfaction and pride Donors felt overwhelming personal satisfaction and pride after donating, particularly when they observed improvements in their recipient's health [25, 27, 30, 31, 39, 40] . They viewed donation as a positive and worthwhile experience and were proud to have been "selected" [30(p696) ]. In one study, donors believed it had been a privilege to save someone's life [31] .
Personal development
Donation facilitated personal growth and development. Donors described the experience as an "adventure" that gave them greater self-confidence [23(p60) ]. Being a donor made them feel special and gave them a greater sense of self-worth [22, 25, 32, 37, 39] . Some bereaved parent donors believed their experience made them change their outlook and perspective on life; they learned to appreciate and cherish their child's life, instead of focusing on furthering their careers or how their children were performing at school [16] .
Hero status
Some donors believed that bone marrow and PBSC donation was a unique and extraordinary act. After donation, a few felt like a "hero" or a "savior" [30(p697-698) , 40] . Donors believed they belonged to a "special club" and took pride in themselves for doing something many others had not. On the other hand, other donors did not regard their donation as particularly exceptional and felt embarrassed when they were labeled as a hero [25] .
Social recognition
Some donors received recognition from family members or the community. They felt a sense of achievement when they were awarded a trophy [22] or were regarded as a role model and a source of inspiration [25] . One donor believed the donation process reinforced her religious beliefs and therefore her religious "social identity" [22(p35)], whereas it gave others a sense of fulfillment to have their achievements recognized [22] [23] [24] [25] 32, 44] .
DISCUSSION
Although HSC donation is appreciated as an opportunity to save life, some donors felt anxious and unduly compelled to donate. In particular, young children and adolescent sibling donors were vulnerable to feeling coerced and excluded from the decision-making process. Donation can be a positive experience in terms of strengthening relationships between the donor, family members, and/or recipient and of providing a sense of personal achievement to donors. However, HSC donors became emotionally invested and felt very responsible for their recipient's outcomes and were profoundly grieved and disappointed if the transplantation was unsuccessful. Some believed their emotional difficulties and the sacrifice of donation were not adequately acknowledged or recognized by others.
The themes we identified regarding the decisions of bone marrow and PBSC donors to donate are similar to the motivations of kidney and liver donors, namely to save or improve someone's quality of life [47] [48] [49] . Our review, however, highlights the sense of coercion and disengagement in the decision-making process in pediatric sibling bone marrow and PBSC donors. Like bone marrow and PBSC donors, solid organ donors gained a sense of fulfillment when their donation efforts were socially recognized and experienced improved relationships with family members or with their recipient [41, 46, 48, [50] [51] [52] . On the other hand, donors can feel resentment and neglected if family members refocused their attention back to the recipient and had feelings of depression, guilt, and devastation if the transplantation failed [47, 48, [52] [53] [54] . Some solid organ donors have also felt a strong proprietorial concern over their recipient and strived to ensure their recipient made positive lifestyle choices; however, this was not identified in bone marrow or PBSC donors [47, 48, 51, 55] . Like solid organ donors, PBSC donors have expressed concern about the donation procedure and possible health complications as a result of donating [16, 24, 28, 48, 52] . PBSC donors were particularly concerned about the long-term side effects of G-CSF, and a few believed they were at an increased risk of developing leukemia. In PBSC donation, the rate of severe adverse events is approximately .6% [56] , but the risk of leukemia appears negligible. There is no indication that G-CSF is leukemogenic, although very-long-term studies have not been conducted as yet [57, 58] . Of note, some kidney donors have reported a sense of losing part of themselves; this was not apparent in HSC donors, perhaps because of the knowledge that marrow is regenerative [53, 59] .
In our study, we used software to enable an auditable development of themes and developed a new analytical framework that captures a range of motivations and perspectives of bone marrow and PBSC donors. Both related and unrelated adult and pediatric donors were included in the review. However, the transferability of our findings may be limited because the included studies were mostly conducted in high-income countries and we excluded non-English articles. Also, only a few studies involved PBSC donors.
Current guidelines state that decisions about donation should be free from coercion of any kind, including emotional pressures [60] [61] [62] . Yet, our findings indicate that sibling donors can feel pressured by family or friends to donate. Pediatric donors are particularly vulnerable and can feel excluded from the decision-making process. The use of assent, rather than informed consent, is particularly important in a pediatric context, because children have limited cognitive abilities to reason and comprehend the process and outcomes of medical procedures [63] [64] [65] . Assent can be achieved by ensuring that donors understand why they are donating and what to expect in terms of tests and treatment outcome and demonstrate a willingness to donate [66] . In light of this, it has been suggested that pediatric donor advocates may be needed [67] .
Approximately 5% to 10% of HSC donors are required to donate more than once [68] . However, some donors have expressed reluctance to donate again because of pain [9, 10] , and one study found that related donors experience more pain than unrelated donors and suggested this could be attributed to stress associated with their relative's illness [69] . In our study, we found that pain is inextricably linked to the donor's mental preparation and expectations of donation. This neurocognitive aspect to pain perception has been demonstrated. For example, studies have found that participants who received a description of the painful stimuli reported lower distress than those who received a description of the procedure only [70, 71] . This suggests that facilitating mental preparation in donors about the potential pain relating to the donation may minimize pain-related distress. On the other hand, donors may become unduly anxious about pain, and therefore we suggest counseling to address any concerns.
Some bone marrow and PBSC donors felt neglected by medical staff and expressed the need to discuss their concerns with their physician and the need for emotional acknowledgement from healthcare providers to validate the grief or guilt they experienced, particularly if the transplantation was not successful. Multidisciplinary care, which includes psychological evaluation and physical follow-up after donation, is recommended. Also, some donors found sharing their experiences with other bereaved donors to be therapeutic, and therefore opportunities for donors to meet within a support group context may be beneficial. Although emotional investment underpinned donor grief and guilt, some donors coped by understanding and acknowledging that the outcome was related to their recipient's condition, not the "quality" of their donation.
One study has found that play therapy and social work support improves short-term pediatric psychosocial health after donation and promotes positive adjustment in their role as a donor [72] . However, there are currently no longterm interventional studies for both pediatric and adult donors on ways to minimize negative psychosocial outcomes after transplantation. Further research is needed to develop effective strategies to minimize donor distress and enhance coping mechanisms.
We identified several topics that are yet to be addressed in research on donor experiences and perspectives. Donors acknowledged the formation of a blood bond with their recipients, but it is unknown whether this extends to feelings of proprietorial ownership, protectiveness, and concern about their recipient's lifestyle choices. Also, although unrelated donors expressed the desire for contact with their recipient, their preferences and beliefs about donor anonymity remain unknown. Donors were particularly vigilant about their health, endeavoring to ensure optimal outcomes for their recipient. However, donor perspectives about predonation vaccination, which has been found to be effective in improving posttransplantation immunity of the recipient, is needed. This can inform guidelines on donor vaccination, which involves practical and ethical considerations [73] .
Bone marrow and PBSC donors appreciate that donation is lifesaving, but they can experience pervasive pain, emotional challenges of guilt and grief, and a sense of neglect. Efforts are needed to ensure informed voluntary consent by donors by minimizing undue coercion, particularly for pediatric donors. Also, adequate educational and psychological support is needed, primarily to address the expectations and management of pain, burden of guilt, and sense of responsibility. This is likely to safeguard donor satisfaction and potential psychosocial harm in bone marrow and PBSC donors.
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